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^H<t oTHHEPTHgt^oTv^o Ky>^>7t>7''J 1 5 £ 13 
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5(4, nmM%^y KOiT^T'J >^HiSH¥fT*.»fli0t?*f), HI 3 & 0*0 
4 0V-VfiRBf«fttw^-r^g|-e*^ 0 IMa.; Kl 0(4. *^1 1 a±(l 

ffM^nr*5(9, in 3 n^i-<t 9 *^i 1 afij^jnc:, at^fitSb** 1 ?- 
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3- h« 1 1 3ffij&>t>JRfc, T^y-^K13 2, GMRf : F4 0^:oG 
MRf?-4 0*±T^<bifetr*&liJf 3 6, ±gSv-^K«3 8. rt s «« S 

«K*WLTi/>* 0 TfflSv-^ K« 3 2 & OUlSB v - ;w Kg 3 8 f±, ^5?fc*« 
I#^GMRi^4 0**i6ftli-*O«r|»jh-f*««6S:^rL, «tt*J-fl-«r^tr 0 T 
Kg 3 2<7>J¥£(i&Jl ^m~^3//m®JgT\ ±»->-;i/ KS<Ol?£fi 
ffSifa 1 //m~^4 ,umgj£-C2>*o ifc. mm 3 6<omfrli, &0. 0 5 /u 
m~l. O^mggF-e^^o ft> ffllW^io^T, y-^Kl(7)±^: [±U 

[0 0 3 6] 

tm^ y KSB6 0t±, Kg|5 3 0±K*feliS3 9 ^jhltM^^ 

^IEii^<7)M2»MSI^^T-e^>^o ft, W3 9 <h LTI±JP$*b0. 1 

f U, fBft^y K8B6 Oti, IfefiMI 3 9 Ifcittlt^^^^ 

^> y 7^1 6 3 _tK (±, A B S MM izm&Ufrm 6 4a^ ABS Ej^<b86*i£ 
«C±T2gOll3>f;i/7 0 fc-g-tr&li* 7 2 ri^M S*Lt>>* 0 ZbiZ, ft 

mmo-m 6 4a isolate i 2 ±n»i, sin >r ^70 <D-u^Tumm 6 1 
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Kig!l!nr-£3-^5^f 6 4 b^fLt(/^o fit, TMI6 1, 

163, ^70, *£*i/S 7 2 , ±McM 6 4 75 ? fEfl^ * VU 6 0 £f#J& 

[0 0 3 7] 

T«I6 lfi, A-7D/f (N i Fe) m^mmm-V h <9 . )?£ 
& 1 ^ m 3 mflJ^-C^ £ 0 
[0 0 3 8] 

+>7 7°i6 3[i, r/us-*- (ai 2 o 3 ) m<r>mm.mmwhh^mm^ 
n>w t mm.mm w t com-a-^-e^ 19 . m x. ts\ m z m 0 . 0 5 ^ m 0 . 5 

[0 0 3 9] 

mra^/i 6 4 a ti. B-^u^m 6 4b t ti>\ l z±umme 4 & 

0-e&i9. ^J£{iVN°-^n^r (NiFe) Oltil. (l)§kRV t &.mm=?-*i£tT#ft 
0. 5//m~^3. 5 ^ m^JS-e* >9 . tkf-t L < I* 1 . 0^m~2. 0 ^ m^C* 
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{2J&ffl5 1 0 0«$fLtv^ o 
[0 0 4 5] 

H2 ltfi:, t-^W8 O^tt'btLTv^o ;wk-^M80{i, AB 
SMS3^e>3f3£ffi«l«n$itr, rr-h/f 2 lF«3tc±«'>-^K«3 8 

[0 0 4 6] 

k-^W8 0IJ, HI 4 H^-Tct •? »C, — ^O^-T >Sr«rt-C*Btf 2^ttz§&m 
U8 1t, Z<D§tmM8 1 OM^B^^^^$tt7t?ltbmS8 5 a, 8 5b<h£ 

[0 0 4 7] 

J: 0^*WK»±, #§i»8 1 (±, Bfjetf>$&/5 1 8 Ori^Jfag* 1 8 1 i-CftM 
mUK&ff't- 2> <fc 0 \Z3&WI £ tt?t± r> g& 1 8 6 t „ ffrigjS 1 8 1 frhtb* 1 8 0 
Oi£#0#*£l 8 2 if ±0 SRI 8 6 Cj&otKff L^^«bK-2> <t o Iz&j&Zti 
fcT 0*151 8 7 fc. 1 8 0 t5ltb*S8 5 bt^imt^l 7 0 fc, 
1 8 2 t5imm^8 5 a £gM£-r&gigE8B 1 7 2 t^Lt^o Sfc, 
SlWCtfH «t 9 t^jS$^?t±bSBl 86^7^)1187 fc<Z>P«flHS 1 9 0(2> 2 
^Kffi-f &±«1 8 6ffl±<Dmmi 9 2^, Sv^cffif 4T0«fBl 8 7 |sj±0 
FbIPI 1 9 3 i D &#E< $*LT>*£o 
[0 0 4 8] 

t/c, :^t-^M8 0<7)»8 1(±> 1213X^1215 K^1-<fc 9 fc, ±T 
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i80ah^t77i80bi:(t 1 1 a USS^^fp]^^^^ <h # 
|W]^(7)ff^^LTiol9, Jrt77'i8 0b(i, ^<?)f t^St^> t-^i 8 0 
a C*tJ£L£BtK£:&oTv^ 0 
[0 0 4 9] 

\L-*?m 8 0 a <7)J¥<^(2, Mz-l£. 1 0 0-2 0 0 nmfIST^>(9. ^ 
f^iSOb (Dm^it. WAtf, 1 0 - 2 0 n m®JS"e**o 
[0 0 5 0] 

t-^l8 0aOtff tltli, Cu, Au, Ni, Co, Ta, W, 
Mo, R h&U f -tifbO^#^*L^£^fr,r Lv^o 
[0 0 5 1 ] 

ttz, ^rt77°18 0b<7)tff tLtii, Ta, Ti, Pt, Ru, Rh, H 
f, Cr, Ni, Co, W, Mo, R h%.ZfZ*ih<D&&<D$l*ifr$:^tiZ. ttf 
Oft L^o 

[0 0 5 2] 

£ * * y 7°18 0b <7)##<7)Jt^i5Lfi, k-^180a <DUn<7)itmjL<D 
[0 0 5 3] 

t-^W8 0O§ia5ti (t-^iOMCM© 8 5 a, 8 5bli, f 
l^)t-^|80a t |5I D*tR-e*& 0 8 5 a. 8 5 bJitCfi, 

0310*15 tc^-T «t 9 2Smi40«MMW 8 7a, 87b $ *l 

tv^o HIM8 7a, 8 7b±Kfi, i^)tIIW8 7a, 8 7b^t 
ItLtSi^7+t:if)M$a/:, ±K#y r 4^>7'8 4 a, 8 4bri s # 
^t't^ti-C^^o t€)!IM8 7a, 8 7bM>*>7 t 8 4a, 8 4 b *±, C 
u *£03tfC#&4> <b * 0 , %&/ggg|5tf 8 7a, 87b ?>JI<&{±, 1 0 - 2 0 0 n 
mgS, ^>7*8 4a, 8 4 b <7)JP<£.(±, 1 0 ~ 3 0 fx mflJg-C£>& 0 
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^>/8 4 a, 8 4 b<7)±^(±^--/s-rr- Ml 2 1 ^ibUfctl LTio «9 , ^<7) 
StBMtc(±-etL^tLt-^ffl/N 0 > K8 6 a, 8 6 b «MW<b*iT^& 0 
k-^ffi/^;/ K8 6 a, 8 6b J^LTk-^M8 0 Cl»l^ft|&$ ft* £ £ 
£&£o |b]«^LT. Kg|5 6 OHmmm^y Kl 8 a, 1 8b ( 

IU2#HS) fc, S^^y KM 3 0«^£ra^i 1 4 OliStffl/^y Kl 9 a 
, 1 9bt, #^^f^$tLT\/^^\ HI 3 JSlC^EI 5 liZ&^T am&tVfzibmTsa 

[0 0 5 5] 

d^J: o %ffij&<DnmM^y Kl 0. Ky>^>7-t>7'J 1 5 

2 3& s m ■f^lWlBjK E<£-r Si:. ^siL^ioT^^^y Kl 0 li#± 
L. ISil^ -7 KSB 6 0 0±SBfi8ffi 6 4 «t&*^- KrV ? 2 KiSc? < «t 9 -9 o 

9UWS 0*f)H4tl.^:J:otIII^-; k 1 0 K&ttS - 9 Utt 8 0 

offlH^j^giL, nwm&^y ki ox^i uwabsis^ ie« 

#2ffiiJH|^^oTZl*JI^-e^1-J: "9 ^^tb1"So itUCifrK GMRfT-4 0 
^ffiit— 7 KM 6 0 Kr-V^^ 2 fcOWHI*«ffi:«$*L, ftv>?J&ffi:&7&*» 

MRf?4 0 <hf££»f£2 i:OKOSg^l^$IJ^l-eiSo 
[0 0 5 6] 

n-^S80a<h Jt^t/tO^: § & * -v y 7°J1 8 0 b <h rtqf Jf $ *Lfc#?U @g&£* 
SLt^S, fit, iOJ:-9=fir*iBS^-y K**ati"-5ae (#L<tt|feifc 
) T-fi. - 8 0 <D±M~e$>Z>* +77*18 0 5 J^^OJ?*®! <b 

^^77"i8 0b OJ**j6*»EIH3B£C^ v If o < i§^& £ 0 

> 7F10m k - 9 mt 8 0 8 1 

-*Jf 8 0 a<9$-$-KJt^T/h$v> 0 Z<Dtz*>. MI1^7 Kl 0 izH^X 
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H-^^$t8 0^\ ^--^-3- h® 2 1 ^^Ixtt^tLTV^O-e, G 
MRii 1 4 O^ISil^y Kg&6 0 J: *9T?)§G5K &£^fi, G M R SIT- 4 0 ^ffi 

[0 0 5 8] 

K^6 0 7b 5 \ 3- M2 1 t GMR|i^4 0 i: <Df% Hf£&t h *LTv> 

GMRt^4 o t t-?mt8 o t<Dmmn. y 6 0 t t: - 

[0 0 5 91 

2tc, Kl 0<D:*-/s— h® 2 1 0 0j&*Bj££ 

2^^aiLT^. IEil^#2 tm&LK< < ^ot^„ -co^gR 10 

[0 0 6 01 

£ fbl^ b-?g|ttt8 0 I'^v^Tfi. EI4 H^-TJ: 9 ^ ± <9 86tT») 
8 7 t^2vm^i9^9 £ 9 K LT^f Ltv^(7)t, Ty<-)V<DfcUZ 
<Dm\\frhftfrZ> J: 9 K> 1&& 1 8 0&W* 1 8 2 tff^g^ 1 8 1 h^tc 
ioV^r±i9^ 1 8 6 ^T^Ull 8 7 <h ^3££1-&ft#^\ ll^tc? *>iL^^ 

0 LK < < & So S fc. P^PR 1 9 0 7&«raHS 1 9 3 ^MRBl 9 2 «fc 

<9 ZtiT^2><DX\ Hv^cia^-f S«t "9 na£tt«b^±0SC 1 8 6 <bT«9 
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S?18 7fc#, -<7)±« 1 8 6 hT^ 1 8 6 tfrbm< gft£*L7»tf>_b 0 
1 8 6 £T«1 8 7 <h^»<7)J£#£^t^< < &«tc X <Q #§£1"£ 

"CUv^cftH <£ d K&fi$*L&T9SB 1 8 6An^l 8 7A^f>OlM 

[0 0 6 1 ] 

"C § , £ ft £ ffiffiJKftri* Plfg ft SJgSfiSM^ y K 1 0 , AyF v > / * ')V T -b > 7 
[0 0 6 2] 

tcJtLTStt^oh7y^7>f >tcSH:ft^[fiIOWfMll"C**). 118(4. HI 7 <D 

vm-ennmm&^v f^xt^t'j >^Ms^¥tfftwf®iUT^«9 v i i i - 
vi i imfrmzttfc-t&m-e&Zo <&*no$s«t;§*iKo^Tf4, ^j^w 

[0 0 6 3] 

£1\ EUWEIS K^rf«fc 9 K> T^f^f (A 1203- T i C) ^^<b 
ft£3k&Tab&3MH 1 ai:, ^y^J^^CloT, tflx-t* Tfl^ (A 
I2O3) ^<0^*t#^f>ft^T>^-rr- hjf 1 1 3«r^1"*o 
[0 0 6 4] 

1 3<7)±G^ ^Jilf*oifti:J:ot, rn>f 
^coKH4*W^«bft^Tg|5v-^ Kit 3 2 *7&$LlrZ>o 2 biz, T«P~>-;U KJf 
3 2_htC. »*<totGMR|^4 0^ JtT;fcfrj&*<b&tr A 1 

20 3 Mil3 6«ta o GMR^T-4 014, I^liM^i^^it? 
tL>2>^ Ulc^^rti^Jg-e^LTv^o :<7)GMRfi 1 40lt ABS 

[0 0 6 5] 
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^coifeit h & z> mm 39^ * o 

[0 0 6 6] 

%ii3 9_ttc, /N'-vn^r^^^^TSPffie 1 ^ 
h v > ti#^tt*«# mmmmib t z ®.&&t>*t tz & <d & h * & *~ -v. 

72t, ±MI6 4 <Z>flB*«B$3** 6 4afc, ±MI6 4 O 3 - ^gfcfrJf 6 4 
bi, BMt^o ii-C, Il3^f^7 0^)-»\ 1 ktffi&m 

6 4 townifei j: 0 Kztibzi&i&i-Zo ^mmfrnxu 2 &<Dmm^ 4 

[0 0 6 7] 

^cr, gas^y ra6 0 zmd x 0 iz, wm&cd*-^-^- vrm 2 1 a * 

llt^o f LT, t-A'-3-hTi2 1a±t:, ^;^^'J >^|:J;oTi 

1 1 OiMtio t-^WH l 0<o*mi4 
LTfi, Cu, Au, Ni, Co, Ta, W, Mo, R hM.Zf^.fih<^>^ 

LTii, Cu, Au, Mo, Rh<0^, NiFe^t, CoFe^tW 

[0 0 6 8] . 

a^SBfr (EI8OB) 1 0 «t.O tJtSS^tOfliv^^c,^ 

185a, 8 5 b^fifcStLfc^gBfr (EI 8 OA) £»±, * * y 1 1 

2 a*«js $ n - * mm 1 1 o <Dm\tiUtfi&$L 

[0 0 6 9] 

* t7 i 1 2 mmi*. mm 1 ioin itrnx^ § »t n 
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(f#CK5e^tL^v* 0 *w y'tf&m 1 1 2 t Lt(i> T a , Ti, P t , R u 
, R h, H f , Cr, Ni, Co, W, Mo, R h^O^^O^^^S: 
-£tr*«14*MBR\ T;u< ^#<7)^S#WSFS Lv\, y'mAM 1 1 2 O 

Smttf-ffi-t LT(i, ^ttfaKfi, flUtf, Ti, T a N i F e N b 

, AuCu, AuNif^tfW^^So 
[0 0 7 0] 

^C, f U J: *K 1 1 00®|±i^co— SRfc*-^ 

S (fc-*Ji<D*m*BK*tS) 8 5 a, 8 5bMt^o CltLh |i?|P$K 

, >r * > < >; > ^ssfk «t 0 , t -^tt^i lio^t^ 1 1 2 t<Dm 

£ c ::-C\ fc-*«R*t8 0<7)H^8 1 tt> £-*Ji 8 0 aS^t * -?m 8 
0 b *tt4itt*4o 
[0 0 7 1 ] 

3lffiWfe8 5 a. 8 5 b, Rtf\ *-^-=i- hT!2 1 a •COT^Stb1-*g|5 
35*K, C uf ©$l^fji^.*!)o 1 2 0 £jjfae<OJ¥^ 0Ux.tf 

, 10nm-2 0 0 nm, "t*Xs* y 9 'J > 7&Z£ *) ffMt^o 
[0 0 7 2 ] 

11112 0^1^118 5 3, 8 5 bJ:^I«!t4W±i:, m 
III 2 0 £m^<b Lt*o^i:iot±^t:#O f S/r/7'8 4 a, 84b^ 

[0 0 7 3] 

EI 1 1 «t 9 ^'>7°8 4 a, 8 4b £ LT, ilCf 

tUt^tSIl 2 0 5 'J yym^X £tf)H#, 5 a, 

8 5 bmmT»(7)mmtf&£%^£ 1 t:f^<^li:lttltl.llll 2 0 £5fc<£ 
1M1 2 O^iSTO^-vy^es 0 b &#r;e<7>J¥<&B£*$*i 

y "/J18 0 b<DW-^W< t£%>o itz, iOtl, /*>:/8 4 a, 8 4 
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b<7)T<7)llll 2 0(«££*iiTO£#U tllW8 7a, 8 7bt«:4 
o £ rtlJ, ^r-v -y 8 0 b^^1-^> X o CtSI 1 2 0 <Dmi:^m 

[0 0 7 4] 

^<Dm. ^^^sfi:iot, a 1 2 03%F<7)mmnz±mt txmm u 

#!]xJ£\ *KV y y>»J:oW^8 4 a, 8 4 b &±M KSmf 2>ffim<D 

8 4 a, 8 4 bO±*»©Wl»*i:k-^ffl/<7 K8 6 a. 8 6 b £gef£1"£ 
o ---C, twN'-3-hT12 1 - HI2 1 b^-vi- 

3-M2iW{StSo m^(±*n&i-*^ ;<7)i^ HTFL&^ien 
vm 2 1 <Dm*wm it, uo&as 1 o o iT&m-tZo 

[0 0 7 51 
[0 0 7 6] 

* }f 7 Kl O^i^-fa SitfiKSt^y Kl 0 

[0 0 7 7] 

ifc, H~^«B*t8 0 O&jSL-t&m^ Jtlg#i?>/h£v^-*Jl8 0 a fcjfc« 
tfLO* §^tyyi80bi 75 ? m/i $ *L7t|&«tffl 8 1 Sr^jfrt -SOT, 

8 0 b^-Will 20 t ti>K®z&2tiZZ.£k.%Zo ^LT, fc-*SB 
#8 0<OftmUS 1 O^y- h«#tfci3V>-C\ Jt^O^i^^r^ y I'M 8 
0 bOf4li, \£Wfc<D/hZ^^-?m 8 0 a OlF-^-KJt^T/hS v><7)T, 
1120 «>|Jfc*«>|£t::, * -V ? 8 0 b m\\ h iLX*<DW*W&nm&%^ y 
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[0 0 7 81 

itc *mmmm^&2>mmmm.^v ki ot±, jt«w«ai*s^^y ra3 

O^iBfl^y KSR 6 0 i *)TOSB55\ SEg^y KSB6 0 

f?n$L^ y K*B3 0 i:^— OS5$O^JCt.-^S|J*r8 0 £g£»t*tf>KJfc It, 

[0 0 7 9] 

Sfc, H-^*t^S 1 1 0^3r^ yy'Unm 1 1 2 *X/*y 9 'j >^T^L 

. - 9 Wi 8 0 offitftffio^ y y * ^fr«t # Z> 0 
[0 0 8 0] 

Sfci/>T\ ^ 4- y A ^^fCioti^ l l a £ 
t KJ: *) , 0 2 ICtf L/c^ y VTsyJ 7"l 1 ^#<b*U y 7 4 ^ 1 1 

1 2 £jgflftLfc&* W>->3>r-Al 3 \z.&1fct&Z.tKZ 0 
H nc^LfcAy Ky>A>7-b>7''J 1 5 ^Jjfc-f&o ^y Ky>^> 

r -t >r >; 1 5 fctfOR Lfc&* ^ y k* 9 >r ^ 1 1 a*^- Kt^ * * 2 ±.*&m 

^ EI 1 \Z7^Ltz^- KtM xymW 1 ?&%fc1-&o 
[0 0 8 1 ] 

■CS & - £ fcHJfctt&CHfctfcfllK iot^Wl^t. ^TOUMMS-^it^J 
■eti, K-91fctt8 0<D3&mU8 1 izMB U Hm«B8 1 g#0^y*rt s £:0 

[0 0 8 2] 

itWcm 1 l±, HlftgB8 1 <DM-9m8 Oat LTN i 8 0 w t %, Fe20w 
t%ONiFe (Jt^t)t2 3 ^ a • c m) ^fflv\ +^7 7*18 0 b^^tt^^ 
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o^t*4o -<7>*§£\ t - 8 0 a ±i:»l $n^:iSI 1 2 0 Sri* 
■t^XSlCisv^T, mil 2 0 ^i:^?Wt:-^i8 0 a?»¥*M ? l 0 
nmlf^oi, t - ? Jf 8 0 a Off <^t!> j 1 5 0 nmi:^of;^i:h-^l8 0 

%MS 1 Ov- higfetti 1 . 5 3 3fit, 1. 6 4 3 n<b, KfcO, hMC 
<Ds*?y*\±7. 2%tKZ>o iit, y-MfASRUy-MSSR2 ( 
SR2>SR1) h5H#fbftfci§^Kv- h^*/t<7)/^-7^^r(i, (SR2-SR 
1) / (SRI) £:5e&£*i&o 
[0 0 8 3] 

— HM$|1 (4, Jt$c#ll ^leH^-^JfS 0 a £ 1 5 0 n mfW&OKfln 
X.T, +fy/180bt LT, N i 8 0 w t %, Fe20wt %<DN iFeC 
N b £ 5 w t %^il/;N i F e N b (Jt«4 5 ^ n • cm) £l£lt, MmWk 
1 2 0£l&*-r<&IflK*3V> , r, till 2 0 t&lz&&Zti2>**yzfms 0 
b<7)ff^75 ? l 0 nmtf^oi, y y°m 8 0 h<DW-^2 0 nmtab^tOt 

-hi&tfitil. 4 3 6 n<h, 1. 4 8 3 nt, £ & *K v- YWfcV)^? V*l± 
3. 3%fc&0\ ^9^*ttJt«Wl ^Jt^-C^i <fi«$-K& 0 
[0 0 8 4] 

i fc> 2 ~ 6 14, ^rr;7l8 0b <Dttftt LT, , N i 8 0 w t 

%, F e 2 0 w t %«DN i F e KN b £ 1 0 w t %IIU:N i F e N b (Jtffi 
#l7 0,« O • cm) , N i 8 0 w t %, Fe20wt %»N i F e CNb * 1 4 
w t %iiDLf:N i F e N b {RMtH 90//H - cm, - 9m<DitWffL<7> 3 . 
94§K*tJ£) , N i 8 0 w t %, Fe20wt %<7)N i F e UN b £ 2 0 w t % 
SiUcNiFeNb (Jtl^l 2 0/< (1 • cm, - <r>\tmX^> 5 . 2 f§ 
CWlcO , T i (JtJStnC 1 8 0 // n • cm) , XV, T a (ifc^jft 180/zfi- 

cm) zm^tz-mummmi tmm-e&zt Ltzm^hn, \l-*<d^-y 

Wfil<7)/*7 "7^(4, II:, 2. 1, 1. 6, 1. 3, 0. 8, 0. 8%fc&o£ 
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[0 0 8 5] 

Jt^0 2 (±. H^g|5 8 l<7)t-^i8 0aatCu (Jt^StnC 3 M Q • 
cm) y 7°m 8 0 b £I£tt-f\ m«l 1 2 0 £l$r*-r&I;g^i3^ 

m«ll 2 0 <hitHP^$tL^ \L->?m 8 0 a<E>J?*7&*l 0 nmfi^o^, 
0 2l(DW.^\ 2 0nmCio/:^tt-^18 0 a <7)J¥<^ ? 1 1 

[0 0 8 6] 

<ItUC*fU H»!l7(i, Jt»J2 tRi:ii-^180aS:l 2 0 nmfW£ 
<7)HJt)Px.T, ^r-Y y -fm 8 0 b t LT, C u 5 a t %OA u C u (itWn, 7 . 5 
^ fl • cm) £f£lj\ m^M 1 2 0 £!&*1-&X*f tci3V>T. mffilgl 120i:* 
liZB^ZtiZ*'? y 7°m 8 0 b<7)I¥^^l 0 nmif^^ * \ yy°m<V8 0 b 
0 nm-e^^.^O^ 1 0 n mVfrZ £ <D tm§h*ltzm%lz3bZ>o t 

tz, mmm 8-12 tii, ^^yfmsob mmt lt, , n i 5 a t % 

<7) A u N i (Jtt£#C 10. 5^n-cm) , Ni7at %<DA u N i (Jfc&#L 1 
2 juCl ■ cm, £-?/iOifc«^4f£tC*j-j£) . N i 1 0 a t %<DAuN i ( 
Jt3&}5L 15^-cm) , NiFe (itmX 2 3 /u O • cm) , C o F e 

(Jt^*ft2 0/<a - cm) ^t^tzmutmrni tmwtt Ltzm&-c&z>o ^ 

»J7~ 1 2 H£Ut<5> t-^y- h*£#C<7V^ '.y^i, JKK, 3. 9. 2. 5 
> 2. 0, 1. 7, 0. 8, 1. 2%i^o/io -tLt>0^^:^gI 1 3 ^TK-to 
[0 0 8 7] 

Jt$c$l3 (i, lWt-^|80aHT120 nm<7)A u (it 

}£#t3 . 5^fl - cm) * * 7 7°m 8 0 b £t£tf1\ m.W§k 12 0*i 

*1-&ZDgCi3^T, m^lill 1 2 0 <b*ac|£££*l£ H-?/f 8 0a <DW-^ 1 
0 nmii^o^ t-^|80a OJf <fcri* 1 2 0 nmlC^o^^t 
OaW^l 1 0 nmt^^i W#f)tL/ci^-C^-&o «1<7)£#, v- h}g 
S<7)^7 7^rii8. 9%t%2> 0 
[0 0 8 8] 

- *UC*f U HM#!J 1 3 (i, Jt^!l 3<bIelL:ti-^ii80a^l20n mlW 
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^>c7)H^px.T, 8 0 b t Lt, C u 5 a t %?)A u C u (\tmii 7 . 

5 // n • cm) £f£ij\ SUM 1 2 0 £B£:fel)-&IfItc£>v>-<:, m®H 120t 
5£K|fc££;lx;E> 8 0 z<DWWl 0 nm(f«bo^ N ^ y7°m<7)8 0 b 

CDJ?<^2 0 nmfia^i: 1 0 n ml?£>& i> (D t h frtzWi'k'^ & Z> o i 
tz, H»J 14~18Ii, +t-7 7l8 0b 0*T^i: U, CulOa t 

%<DA u C u (Jt&#L lO^n-cm) > C u 2 0 a t %<DA u C u (Jt^tfl 1 
4 ft Q • cm, fc-*JgOjfc&ffi<Z>4f£K#j£) > N i 1 5 a t %<DA u N i ( 
itm%2 0 ^ O • c m) , T i (Jt3£#L 180^0 - cm) , T a (JttS 

tit i 8 o^ n • cm) *WtWtzmuz$kMm\ 3 ti^g-c&o & 0 n 

»fll 3-1 8 Ki3tt& £-?<7>v- h&t/itfV^y^ti, JfilC, 4. 5, 2. 
5, 1. 8, 1. 4, 0. 2. 0. 2%£&o7t 0 £ ft &EI 1 4 K^-f 

O 

[0 0 8 9] 

Jt^fU 4 <i> H^8 l<*>li-*Jg80afc LTMo (it&tft 1 6 ft CI 
• cm) ^18 0 b £l£tt-f\ m^M 1 2 0 £B£*-f *Ilirc*3 

v^T, till 2 0 t*&cBfc3r$*i& \L-?m 8 0 a<7)J?^rt ? l Onmli^o^ 
. t-^|80 a«#l 5 0 nmKfcofcfcOfc fc-*S8 0 a <Olp<^ 1 

7 . 1 % £ & & o 
[0 0 9 0] 

£*UC*tU MMM 1 9tli, Jt3£M4 ^U-^180a^l 5 0nm|S 
it^OHiPx-T, y y°m 8 0 b <h LT\ N i 8 0 w t %, Fe20wt %0 
N i F e KN b £ 2 w t %f,Jn LfcN i F e N b (Jt*£*/L3 2 ^ n • cm) £I£ 
if. iI112 0^iit^ISCJ5^t, till 2 0t*t:i*$^^r^ 
•y-7°^8 0 bOJ?** s l 0 nmlf^^ * ir -/B O 8 0 b<Z>J?«&ri s 2 0 nm 
•e2bS^tl0nmt*«64Ot^(bn^tJb4, ifz, 2 0 ~ 

2 4 (i, y 7°Jf 8 0 b<7)WU LT, N i 8 0 w t %, Fe20wt 

%<7)N i FeCNbHwt %^DnLfcN i F e N b (Jt3&#t4 5^0- cm) 
, N i 8 0 w t %, F e 2 0 w t %<ON i FeCNb*7wt %»L£N i F 
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eNb (it&Jft 6 0 /* n • c m, t: - * Jf^JtJfitfCO 3 . 8f&K*ft£) , Ni 8 

0 w t %, F e 2 0 w t %<0N i FeCNb^l 2wt %»L7^N i F e N b 
(JtfiS8 0/(n • cm, t-*/!Oit:*£fcL<7>5. 0j£C*tfD) , Ti (ik^t/t 

1 8 0 ju Q • cm) , RU\ T a (itfflfc - cm) SriSWcJ^t-teH 

»u 9 tmmzLfzm^ mmi 9-2 ak^^^-^^^- 

fc<D^7y*li^ IIMH, 3. 2. 2. 4, 1. 5. 1. 3, 0. 6, 0. 6 % t 
[0 0 9 1 ] 

it»J 5 (3\ 5£mM8 1 ^)t-^18 0 a t LTR h (Jt^feL 1 7 . 5 
fxtl • cm) ^t 7 7'i8 0 b£t£U"f\ till 2 0 £IDfl 

H£>v>T, m«l 1 2 0 t*^l*£*$tL£ H-^Jf 8 0 acoif^^l 0 nm(i^ 
t-^180 a<7>J¥«Mn 5 0nmi:^o/;iOi:t-^i8 0 a <7>J¥<^ 
^HOnmt^^i <7)^# <b *L£*§^-r * & o - <T> t £ , v - h mX^/* y y 
*(i7. l%t%2> 0 
[0 0 9 2] 

*L*UC*}-U HWU2 5(i, JtWU5 t^|Dt-^l80a^l 50 n ml£tt 
^><7)^Jni.T, ^rt7/i80b^ LT, N i 8 0 w t %, Fe20wt %<7>N 
i Fei:Nbt2wt %i^nL/cN i F e Nb (itJ££t3 2 ju CI • cm) £f£tt 
> till 2 0 £ 1^*1- £ 1*1 H&^T, tSIl 2 0 trnzm^Ztib*^ y 
yms 0 b<om&&l 0 nml^oi, *f;"/|0 8 0 bOJ?*7&*2 0 nmT' 
1 0 nm-C*^ tm^hfitzi^'Qhho ttz, H»U 2 6 ~ 3 

0 J±, ^ y y« 8 0 b <Dtt&b It, Ni 80wt%> F e 2 0 w t % 
©NiFeCNb^Swt % : mnLfzN i F e N b (JttSt/U 5 /u Q • cm) , 
N i 8 0 w t.%, F e 2 0 w t %ON i FeCNb^l Owt %iiDL/:N i F 
eNb (Jt«St7 0^n-cm, t: - ? Jl<£> Jt3£#t?> 4 f&K*frj£) . N i 8 0 w 
t %, F e 2 0 w t %<7)N iFeCNb^l 5wt %}» LfcN i F e N b (it 
}gifi9 5j«fi-cm) , Ti (itm% 180/ifl - cm) , W\ T a (JtlSt/t 

1 8 o // n • cm) ^mffzmmmmm2 5 ^n^tc l£*§^-c£>& 0 %i&m 

2 5-3 0 Kii»t<& Y1K8L<0'*Jy*\±. ARK, 3. 6, 2. 5, 
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1. 7, 1. 2, 0. 6, 0. 6%£fcofco i*t?>Ojft*«:BI 1 6 tC^i" 0 

[0 0 9 3] 

Jtfc0fl6 (i, H«tffl5 8 l<7)t-^18 0aiUCo9 0wt%, F e 
1 0 w t %OC o F e (JtJ£trt2 0 M Ci • cm) ^r>7l8 0b *f8! 

*t1% till 2 O^^tilSti^t, fgll 2 0 t&lzteHZtLZK. 
-^180 aWf*?l J l 0 nml^o^ a <DW&tf 1 3 0nmC 

&o£:&£>£: fc-*Jg 8 0 a<9J?<^/6 ? l 2 0 n m"C£>& & <Dff%htitzWi / k'Ch 

[0 0 9 4] 

■r*UC2tU H«!)3 1 MU it»!)6 £l^£fc-*e80a£l30 n mfW 
^><7)^j!]ni.T, ^ \ y y°m 8 0 b t LT, N i 8 0 w t %> Fe20wt %ON 

i Fei:Nb^5wt L£N i F e N b (JttSfcU 5//fl-cm) £t£tt 

, tSll 2 0 &I*SKfc^T, till 2 0 y 

7°/18 0 b<OWfrtf\ Onmlf^ol, ^t7^1<08 0 b<DWfrtf2 0 amt 
ab^^Ot 1 0 nm-eab* *>Oi:^«btL/z^^-e**o ^»03 2 -3 

6 "CJ±, 4r 8 0b O^^^ LT, N i 8 0 w t %, F e 2 0 w t 

%ON iFeCNb^lOwt %»L£N i F e N b (itfflfc 7 0 ^ fi • cm 
) , N i 8 0 w t %, F e 2 0 w t %<7)N i FeCNb^l 2wt %&H LfzN 

iFeNb (itWtt 8 0 M Ci • cm. - *B<7)Jt3£}5L<7> 4 . Of&KfcfJS) , N 

i 8 0 w t %, Fe20wt %ON i F e CNb £ 1 5 w t %?iiL/;N i F e 
N b (Jt©#L 95/ifl-cm) , T i (JfcJ&tfc 1 8 0 ju Cl • cm) , RZ>\ T a 

(Jt3St/i \ 80 juCi • cm) £f£tt£J^Mi||«y 3 1 t HtfcK L 
o H*fe#l3 1 ~3 6 itZioWZ, k-^y- hWfCO^^y^it^ IC, 3. 3, 

2. 1, 1. 9, 1. 6, 0. 8. 0. 8%h&o/c 0 £ *t £121 1 

[0 0 9 5] 

±^<7)t-*-^ J: i tc, b-^180 a^)±}:k-^l8 0 a <£>Jt 

act J: <9 (>S^t77l8 0 b £l£&t&£ tCJ: *K £-?SM=t8 
8 1 <D/*?y*tf&mzti2>Z. ' t#WbiMZZtLi± 0 tfz. +f^i80b© 
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itm%*t-?m 8 0 a J: 0 < 7 *tHM£*U +t7 

% J£1T \z -f h z. 1 tfx £ £ ^ t mM hfrK^titZo 
[0 0 9 6] 

[0 0 9 7l 

Wilf, lieillitli, IiiM8 7a, 87b (i, t-^M8 0© 
3lttJ««8 5a, 8 5 b±^ff/S$tL-Cv^^\ $Jx_fi\ ^ff^i8 0bt|B| 

^o*r^#me«:^LT5imms8 5 a, 8 5b tnM&Hzm&tztix^xi* 

[0 0 9 8] 

1 1 3^. Ifeil7 2f, ffijg:<7>1£BK3£U-& 2oJ^±<7) 
K-^Stf8 0^tLtv^^^ o fc-*g&#8 0OAB S®Sfl!|j&>P> 

OffiSifcRJeSfLfc^o $<bK, fc-*«#8 OOSmi&O^tfc&RjigSfi&v* 

o 

[0 0 9 9] 

ttz, t-?UU8 0<a3&&8B8 1 <D*^ y y°m 8 0 b U\ t-^i80aJ: 
[0 10 0] 

t-^W8 0(:atl'l<Z)if CJ:oT{i, fc-*«W8 0 

IB»^y K«6 0*#&^y KSB3 0 KJEjBVfc&irti 

[0101] 

SfcK, S^^ -y KSB3 0 KfcuT. GMRif4 0Oftfc>)(:, 
S^L^b^^fUffll"^) AMR (Anisotropy Magneto Resistive) lti\ h>*-Mg 
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^-r^D^^^^^^flJffll-^TMR (Tunnel-type Magneto Resistive) 
ffi\ £<bC CPP(Current Perpendicular to Plane) - GMRWil-%?<D\&<D 

[0 10 2] 

y Y 1 0 #\ ^ 7 -Y V 1 1 ^5fc3n5g&<7>l*K F77^7^>t itxi-^ h 7 y * ipl 

**gpuss:tt btix^xkx ^§y^c^ y k io**, 7s 9 -y r 1 1 t? 

[0 10 3] 

t tz, III 2 \Z&^X, K-^ffl^7K8 6a, 8 6 b 14, ttfflQsiy K 1 8 a 
, 18bkff41^-;K19a, 1 9 b t Klfei ix& J: d Kg£g£ 

[0 10 4] 

. t: - * l-cjwsbsbs^ -7 K*nft»56 u mfttf&&tomm?*w&mkm 
t &m-f&<Dx\ nMM<ou$;mzkz\L--9<D > ) %(Ditmji<o^^-^ y 7°m<7) 

[0Boffi#^ra] 
mi] 

[H2] 
[EI 3] 
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[EI 4] 
[EI 5] 
[EI 6] 

[0 7] 
[EI 8] 

in 7 <7> v i i i-vi 1 1 mMm-cfr&o 

[SI 9] 

[mi o] 
[011] 

$»lt:iSIIi^A 7 KO»ai^ft«r^i-H 1 0 KiR< BIT*** 
[112] 

Jt^j i i^i^j i ~ 6 *m-fm&x~*i>&o 

[113] 

Jt$C#!l 2 XCmJdiW 7-12 ^^tmit^^o 
[014] 

jt»j 3 RT/mmm 1 3 ~ 1 8 ZTF-rmm-c&Zo 

[0 15] 

Jt^4s.y r ni&^ 19-24 *7F-$-mnx*$>&o 

[EI 1 6] 

Jt««5 2tO f Htt«2 5-3 O^^tii^^o 
[HI 7] 
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Jtic0!J6 25.^M15iJ3 1-3 6^^t»*^ 0 

h\ 1 1 a 1 2— W/^K 4 0-GMRli 1 (SmtTOMSf^ 

-*SB*I\ 8 0a-t-^l, 8 0b-^rf 7 71, 8 4 a, 8 4b-/s>y\ 
8 5 a, 8 5 b-^l&mU (MBM) > 8 7 a, 8 7 b-liIW, 12 0- 
mSM, 1 5 —^y KVW^7-t>rUe 
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